Tissue viability measurement by in situ fluorometry.
A prototype laser-fiber optic based sensor for in situ monitoring of nicotinamide adenine dinucleotide (NADH) has been developed. This system is based on a compact neodymium-yttrium-aluminum-garnet (Nd:YAG) laser with associated harmonic generators. Light distribution to and from tissue is handled by a fiber optic network, including a long optical fiber to be inserted into the target tissue. Immobilizing the enzyme lactate dehydrogenase on the fiber tip converts the monitoring channel into a lactate sensor. A new dual beam reflection approach for blood volume artifact compensation is tested. Detection sensitivity of free NADH in the micromolar region is achieved. The method and system configuration appear feasible for continuous in situ monitoring of two important indices of ischemia and hypoxia in a clinical setting.